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,QWHUQDWLRQDO&RQIHUHQFHRQ0HFKDQLFDODQG(OHFWURQLFV(QJLQHHULQJ
7KH%XLOGLQJRIWKH$GGLWLYH$PRXQW0RGHORI%2)6ODJJLQJ
&RQVWLWXHQW
=KDQJ-LQJXR1LQJ<D\XDQ=KHQJ+RQJMLDQ
1RUWKHDVWGLDQOLXQLYHUVLW\-LOLQ&KLQD
7KH*LUOV
6KRRORI-,/,1MLOLQ&KLQD
&1&3MLOLQ3HWURFKHPLFDO-LOLQ-LOLQ&KLQD
$EVWUDFW
7KH6WHHOPDNLQJ	5ROOLQJ3ODQWRI-LOLQ6WHHO&RPSDQ\KDVWZRVHWV%2)ZLWKWUDWHGFDSDFLW\%RWKRIWZRVHWV%2)
ZHUH UXQQLQJPDLQO\GHSHQGLQJRQ WKHH[SHULHQFHRI WKHRSHUDWRU IRUD ORQJ WLPH ,QRWKHUZRUGVDOO WKHVH%2)ZHUH
UXQQLQJLQWKHOHVVWKHRU\JXLGLQJFRQGLWLRQDOOWKHWLPH
$FFRUGLQJ DERYH VLWXDWLRQ ZH PDNH VRPH WHFKQRORJLFDO PRGLILFDWLRQ DQG LPSURYHPHQW 7KH GHWDLO PRGLILFDWLRQ LV
EXLOGLQJWKHDGGLWLYHDPRXQWPRGHORI%2)VODJJLQJFRQVWLWXHQWDWRQHVHWLQGXVWULDO3&7KLVSURJUDPLVYHU\FRQYHQLHQW
WR XVH DQG LWV H[SUHVVLRQ LV YHU\ LQWXLWLRQLVWLF 7KH PRVW LPSRUWDQW LV WKLV PRGHO KDV YHU\ JRRG JXLGLQJ IRU WKH
VWHHOPDNLQJRSHUDWLQJDOVRLWKDVSDUWO\³$XWR6WHHOPDNLQJ´IXQFWLRQ)RUWKHUPRUHWKHEXLOGLQJDQGXVLQJRIWKHPRGHO
EHFRPHV WKH IRXQGDWLRQ IRU WKH VWDQGDUGL]DWLRQRI WHFKQRORJLFDO RSHUDWLQJ0HDQZKLOH WKLVPRGHO DOVR FDQ FRQWURO WKH
DGGLWLYHDPRXQWRIVODJJLQJFRQVWLWXHQWDFFXUDWHO\LQFDVHRIWKHZDVWH2EYLRXVO\WKLVPRGHOFDQGHFUHDVHWKHFRVWRIWKH
VWHHOPDNLQJPDWHULDO6RLWKDVREYLRXVHFRQRPLFDOYDOXHDQGSUDFWLFDOXWLOLW\

3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI,QIRUPDWLRQ(QJLQHHULQJ5HVHDUFK,QVWLWXWH

.H\ZRUGV2)6ODJJLQJ&RQVWLWXHQWDGGLWLYHDPRXQWPRGH
2YHUYLHZ
5HILQLQJUROOLQJPLOOEODVW IXUQDFHRSHUDWLRQGHSHQGVPDLQO\RQWKHZRUNHUV
H[SHULHQFH LQVWHHOPDNLQJ
WKHODFNRIWKHRUHWLFDOJXLGDQFH'LIIHUHQFHVLQWKHOHYHOVRIWKHVWDIIFRXSOHGZLWKWKHPRYHPHQWRISHUVRQV
UHVXOWLQJLQWKHSURFHVVRSHUDWLRQLVQRWVWDQGDUGL]HGQRQVWDQGDUGVODJJLQJDJHQWLQWKHVPHOWLQJSURFHVVRI
DFFHVVLRQ WR WKH DPRXQW RI UDQGRPQHVV 6ODJJLQJ DJHQW WKH DPRXQW RI LQDFFXUDWH RIWHQ UHVXOWLQJ LQ WKH
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DGYHUVHFRQGLWLRQVRIVPHOWLQJSURFHVVUHVLGXHDQGHQGSRLQWFRQWUROLVQRWJRRG0DLQO\EDVHGRQH[SHULHQFH
RI WKH WUDGLWLRQDO PRGH RI RSHUDWLRQ VODJJLQJ DJHQW FRQWURO LW LV GLIILFXOW WR DFFXUDWHO\ JUDVS WKH YRODWLOH
LQJUHGLHQWVDQGFDQQRWPDNHDFFXUDWHDGMXVWPHQWVWKHUHVXOW LVGLIILFXOW WRFRQWURO WKHFRQVXPSWLRQRIVODJ
IRUPLQJ DJHQW DOVR DIIHFWV WKH TXDOLW\ RI PROWHQ VWHHO ORQJWHUP HIIHFW RQ WKH OLIH RI IXUQDFH FRQGLWLRQV
GDPDJH
%DVHGRQWKHFXUUHQWEODVWIXUQDFHRSHUDWLRQUHTXLUHVDVHWRIWKHRUHWLFDOJXLGDQFHEXWWKHHDV\WKLQJWKLV
LVWKHPRWLYDWLRQRIWKLVWRSLF7KLVLVDOVRVWDQGDUGL]HGRSHUDWLQJQHHGVEXWDOVRWRDYRLGWKHDUELWUDULQHVVRI
VRPHRSHUDWLRQVUHGXFHZDVWHWKHUHE\UHGXFLQJWKHFRVWRIUDZPDWHULDOV
)URQW,3&VODJJLQJDJHQWPRGHO
:KHQ HQYLVDJHG LQ WKH VPHOWLQJ WKH RSHUDWRU RQ WKH FRPSXWHU HQWHU WKH PROWHQ LURQ UDZ LURQ WKH
FRPSRVLWLRQRIVWHHOVFUDSVWHHO WHPSHUDWXUHPHWDOPDWHULDOVDGGHGWRWKHDPRXQWRIGDWDUHTXLUHPHQWV WKH
FOLFN RI D PRXVH WKH VFUHHQ LPPHGLDWHO\ VKRZV WKH OLPH VKRXOG EH DGGHG WR WKH IXUQDFH VLQWHU FDXVWLF
FDOFLQHG PDJQHVLWH EDOO WKH QXPEHU RI LURQ R[LGH EDOO DQG VODJJLQJ DJHQW LQ RUGHU IRU WKH SURGXFWLRQ RI
JXLGDQFH&RPSDUHGZLWKWKHPRGHOEHIRUHXVHWREHDEOHWRPRUHVLJQLILFDQWO\UHGXFHWKHOLPHFRQVXPSWLRQ
RI VLQWHU UHODWLYHO\ ODUJH ORZHU DX[LOLDU\ FRVWV /LPH FRQVXPSWLRQZDV FRQWUROOHG DW  NJ  WRQ RI VWHHO
VLQWHUFRQWUROOHGDWNJWRQRIVWHHO)LJXUH)LJXUH
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)LJXUHOLPHFRQVXPSWLRQSHUXQLWWDUJHWVHW)LJXUHVLQWHUXQLWFRQVXPSWLRQWDUJHWVHW
)RUDFFXUDWHFRQWURORIHDFKIXUQDFHVODJDJHQWXVHGLQSURGXFWLRQLVIDVWHUWKHQHHGWRGHYHORSDSUDFWLFDO
RSHUDWLQJV\VWHPKDVIRUPXODWHGWKHIROORZLQJUHVSRQVH
)LUVWE\VDPSOLQJ ODERUDWRU\DQDO\VLVDQGRWKHUPHDQVWRVRUWLQJWKHUDZDQGDX[LOLDU\PDWHULDOVGDWD
IURPWKHWKHRUHWLFDOFDOFXODWLRQRIVPHOWLQJWKHPDWHULDOEDODQFHDQGKHDWEDODQFHSURFHVVWRJHWDFFXUDWHGDWD
RIUDZPDWHULDOVWRMRLQDFFRUGLQJWRWKHUHVXOWV
FDOFXODWLRQSUHSDUHGLQWRDWHPSODWHZLWKWKHYHUVDWLOLW\
WHPSODWHDQGWKHQFRPSLOHGLQWRDFRPSXWHUSURJUDPORDGEODVWIXUQDFH,QGXVWULDO3&IRUWKHSUDFWLFH
RISURGXFWLRQJXLGDQFH
DFFRUGLQJWRXVDJHUHYLVLQJDQGLPSURYLQJWKHFRPSXWHUSDJHWRDFKLHYHWKHEHVWFRQGLWLRQV
7KHLPSOHPHQWDWLRQRIFRXQWHUPHDVXUHV
VPHOWLQJWKHPDWHULDOEDODQFHDQGKHDWEDODQFH
7KHUDZPDWHULDOVDPSOLQJVDPSOHSUHSDUDWLRQWRGRNLQG
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([WUDFWLRQ RI OLPH VLQWHU LURQ R[LGH EDOO OLJKWEXUQHG PDJQHVLXP EDOO VDPSOHV JULQGLQJ HYDFXDWLRQ
FRPSDQ\ODERUDWRULHVGRLQJDQDO\VLVDQGWKHUHVXOWVDUHVKRZQLQ7DEOH
7DEOHLQJUHGLHQWOLVWRIUDZPDWHULDOV
3URMHFW
Z
&D2 6L2 &D6 0J2 $O2 )H2 )H2
/LPH           
6LQWHU         
,URQR[LGHEDOO         
/LJKWEXUQLQJPDJQHVLXPEDOO           
7KHRUHWLFDODQDO\VLVSURFHVV
6PHOWLQJWKHPDWHULDOEDODQFHDQGKHDWEDODQFHFDOFXODWLRQDQGDQDO\VLVRIWKHUROOLQJPLOOUHILQLQJPROWHQ
LURQLURQVODJHWFUDZPDWHULDOFRQGLWLRQV7KURXJKWKHWKHWKHUHODWLRQVKLSEHWZHHQRIRIPDWHULDOVDQGKHDW
EDODQFHRI WKHSDLUV RI WKH FRQYHUWHU LQSXWV DQGRXWSXWV DQDO\VLV WKHJHW IURP WKH WKHRUHWLFDOO\ WKH WKH WKH
FRUUHVSRQGLQJ XQGHU WKH FRQGLWLRQV RI WKH FRUUHVSRQGLQJ WR WKH VODJJLQJ DJHQW MRLQ WKH WKH DPRXQW RI
QXPHULFDO0DWHULDOEDODQFHFDOFXODWLRQ.JPHWDOPDWHULDODVDXQLWLVFDOFXODWHGXVLQJRQO\WKHUDZLURQ
FRRODQW
6ODJYROXPHDQGFRPSRVLWLRQFDOFXODWLRQ
6HW XS , PDQJDQHVH DFFRXQWHG IRU  RI WKH PHWDO PDQJDQHVH GHVXOIXUL]DWLRQ HIILFLHQF\ RI 
LQFOXGLQJJDVLILFDWLRQGHVXOIXUL]DWLRQGHSKRVSKRUL]DWLRQHIILFLHQF\RI
6FUDSWKDQKRWPHWDOUDWLR&RPSXWDEOHWKHPROWHQVWHHOHQGSRLQW,PDQJDQHVHWKHDPRXQWRI
,PDQJDQHVHFRQWHQW îîî 
6LPLODUO\WKHFRPSXWDEOHPROWHQVWHHOWKHHQGRIWKH36FRQWHQW
(DFKHOHPHQWRIWKHUHDFWLRQSURGXFWVDQGWKHQXPEHURI
/LPHWRMRLQWKHDPRXQWRIFDOFXODWLRQ
:&D2HIIHFWLYH :&D2OLPH5:6L2OLPH  
6L2 R[LGHEDOOLQWRWKHVODJKDVEHHQFDXVWLFFDOFLQHGPDJQHVLWHEDOOLQWRWKHDPRXQWRIWKHOLQLQJLQWR
WKHDPRXQWRIPHWDO6LR[LGDWLRQSURGXFWRIWKHDPRXQWRI
  .J
5HVLGXH KDV EHHQ &D2   FDXVWLF FDOFLQHG PDJQHVLWH EDOO LQWR WKH DPRXQW RI  LURQ R[LGH EDOO LQWR WKH
YROXPHOLQLQJLQWRWKHDPRXQWRI
  
/LPHGRVDJH >5Ȉ:6L2VLJPD:&D2@:&D2  .J
7KHDPRXQWRIOLPHEURXJKWLQWRWKH&D6 WRMRLQWKHDPRXQWRIFDOFLXPVXOILGHFRQWHQW
/LPHLQWRWKHIXUQDFHJDVWKHDPRXQWRI&2 OLPHGRVDJHOLPHEXUQLQJOHVV  NJ
7DEOHRIWKHHOHPHQWVRIUHDFWLRQSURGXFWVDQGWKHQXPEHURI
(OHPHQW 2[LGDWLRQSURGXFWV
2[LGDWLRQRIWKH
DPRXQWRI
˄NJ˅
2[\JHQFRQVXPSWLRQ
˄NJ˅
2[LGDWLRQSURGXFWRI
YROXPH
NJ
5HPDUNV
6L 6L2       
0Q 0Q2       
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&2        
&2        
3 32       
6
62       *DVLILFDWLRQWKH
GHVXOIXUL]DWLRQWRWDO
GHVXOIXUL]DWLRQSURSRUWLRQ
RIWKHDPRXQWRI&D6

    
)H
)H2     ,QYHUVHDFFRUGLQJWRWKH
DPRXQWRIVODJ)H2      
7RWDO       
PDGHWHPSODWHV
7KH WKHRUHWLFDO FDOFXODWLRQV DUH FRPSOHWH WKH QHHG WR FRQYHUW LW DV D WHPSODWH WR KDYH SUDFWLFDO YDOXH
3URGXFWLRQYDULDEOHVLVPROWHQLURQUDZLURQVFUDSVWHHOFRPSRQHQWVWKHWHPSHUDWXUHRIKRWPHWDOVODJRWKHU
DJHQWVOLPHVLQWHUFDXVWLFFDOFLQHGPDJQHVLWHEDOOLURQR[LGHEDOOLQJUHGLHQWVDQGWKHQDPHWDOOLFPDWHULDO
VWUXFWXUH WKH HQG RI WKH FRPSRVLWLRQ WHPSHUDWXUH UHTXLUHPHQWV LV DOVR YDULDEOH 7KH SUHSDUDWLRQ RI WKH
WHPSODWHLQDQ([FHOWDEOH7HPSODWHSUHSDUDWLRQSURFHVVKDVWZRPDMRUGLIILFXOWLHV)LUVWVROYHWKHSUREOHP
LQ([FHO WR VROYH OLQHDU HTXDWLRQV LQ WZR WZR WHPSODWHV WR KDYH LQYHUVH IXQFWLRQV VXFK DV ILUVW FDOFXODWHG
UHVXOWLIWKH0J2FRQWHQWLQWKHVODJLVPDLQO\YDOXHZHQHHGWRLQYHUVHUHGHWHUPLQHWKHDPRXQWRIWKHVODJ
7HPSODWHGRQHZLWKWKHLQLWLDOIXQFWLRQVLPSO\HQWHUDQ\YDULDEOHV\RXFDQJHWWKHYDOXHWKDWFRUUHVSRQGV
WR
6RIWZDUH'HVLJQ
7KH WHPSODWH LVPDGHZLWK WKHXVHRI IXQFWLRQV EXW WKH FDOFXODWLRQSURFHVV LV FRPSOH[ GRHVQRW DSSO\
GLUHFWO\LQWRWKHEODVWIXUQDFHWRRSHUDWHDFRPSXWHUWKHQHHGWRVWUHDPOLQHWKLQ5HTXLUHDFRPSXWHUSDJHWR
VKRZ RQO\ WKH UDZ GDWD DQG FDOFXODWLRQV EXW RPLWWHG WKH FXPEHUVRPH LQWHUPHGLDWH FDOFXODWLRQV %\ 9&
SURJUDPPLQJ WRPDNH WKH SDJH VLPSOH DQG FOHDU$IWHU UHSHDWHG FRUUHFWLRQ WKH ILQDO YHUVLRQ7KH V\VWHP
SUHVHQWHGRQWKHFRPSXWHUQRZWKHPDLQSDJHVKRZQLQ)LJXUH
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
)LJXUH6\VWHPKRPHSDJH
7KLVSDJHLVFRPSRVHGE\WKHXSSHUDQGORZHUSDUWV7KHXSSHUSDUWRIWKHPROWHQLURQUDZLURQDQGVWHHO
VFUDSFRPSRVLWLRQPDMRUFKDQJHVLQYDOXHLVWKHKRWPHWDOVLOLFRQFRQWHQWJHQHUDOO\UHTXLUHFKDQJHVLQLW7KH
IROORZLQJSDUWRIWKHLQSXWKHDWQXPEHUWKHDPRXQWRIHDFKIXUQDFHRIPROWHQLURQUDZLURQDQGVWHHOVFUDS
VODJEDVLFLW\WKHVWHHOWHPSHUDWXUHLVUHODWLYHO\FRQVWDQWFDQEHFKDQJHG7KHDERYHGDWDLVHQWHUHG\RXFDQ
LPPHGLDWHO\ VKRZ WKH OLPH VKRXOG EH DGGHG WR WKH IXUQDFH VLQWHU LURQ R[LGH EDOO DQG FDXVWLF FDOFLQHG
PDJQHVLWHEDOODPRXQW7KHZKROHSDJHGLVSOD\VVLPSOHDQGVWUDLJKWIRUZDUG,QRUGHUWRSUHYHQWWKHPLVXVHRI
FKDQJH GDWD DQG LQSXW SHUPLVVLRQV UHVWULFWLRQV WKLV SDJH LV VHW XS D ODQGLQJ PRGLI\ DQG FRPSXWLQJ
PHDVXUHV SDVVZRUG WHVW LQ RUGHU WR LQSXW GDWD %ODVW IXUQDFH GDWD LQSXW E\ VKDNLQJ WKH IXUQDFH ZRUNHUV
UHVSRQVLEOH
&RQFOXVLRQ
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7KHHVWDEOLVKPHQWDQGDSSOLFDWLRQRIWKLVV\VWHPVODJJLQJDJHQW IRUWKHVPHOWLQJSURFHVV WKHDPRXQWRI
WKH WKHRUHWLFDO EDVLV IRU JXLGLQJ EXW LW LV VLPSOH DQG SUDFWLFDO SDUW RI WKH DXWRPDWLF VWHHOPDNLQJ LW KDV
EHFRPH HIIHFWLYH KHOSHU RI WKH EODVW IXUQDFH VPHOWLQJ ZRUNHUV  ZKLFK ODLG WKH IRXQGDWLRQ IRU WKH
VWDQGDUGL]DWLRQRIRSHUDWLRQV$YRLGVODJJLQJDJHQWFDXVHGGXHWRKXPDQIDFWRUVGLIIHUHQWRSHUDWRUVWRMRLQ
WKHELJSUREOHPRI WKH DPRXQW RI GHYLDWLRQ IURP WKH ORQJUXQQLQJ EXW DOVR HIIHFWLYHO\ UHGXFH WKH FRVW IRU
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